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SHUTTLE CRITICAL ITEMS LIST = CORAITER
SUBSYSTEM :ACTIVE THERMAL CONTROL FMEA HQ Q&-3C =-Q204 =1 BREV:Q8/1%/

ASSEMELY 'FREUN THERMAL Loop CRIT. FOMNC: L
F/N RI 1MC250-00GCL-0025 CRIT. MOW: '
P/Y VENDOR:SV7SEE1L o 102 103 134
QUANTITY :1 IFFE':TI‘JITY X X X
1ONE/VEHICLE PHASE (5) : PL L0 X OD XDO X LS

Sn-?: i1 A-PASS DB-PASS C-TAZ

ITEM;
FEAT EMCHANGER, GISE.

FUHCTLION:
THE GSE KEAT EXCHANGEIR TRANSFERS OREITER WASTE HEAT VIA FPRECH CooLawT
1OOUPS TO GROUND SUPPORT EQUIPMENT CURING GROUND TURNAROUND. THE HEAT
EXCHANGER WAS DESIGNED WITH RECUNDANT GSE LOOPS. THE REDUMDANT GSE LoC
IS5 CAPPED AND NOT IN USE.

-

FATIITRE MODE:
INTERNAL LEARAGE, FREON Z1 TO FREON 21.

CANSE(S) :
VIBRRATICN, MECHANICAL SHOCR, CORROSION,

EFF'ECT{S} o
{A)SUBSYSTEM (B} INTERFACES (C)MISSION {n}mumm

(A) THE TWG FREON COOLANT LOCFS BECOME INTERCUNNECTED RESULTTNG IN
TRANSFEYR OF COQLANT FROM ONE LOCF TC THE OTEER UNTIL mssm IN BOTH
Loops IS EQUALIZIED.

(B) NO EFTICT.

;ﬁ POSSIALE LOSS OF MISSION. ZEARLY MISSION TERMIMATION FOR FIRST

(D) SECOND ASSOCIATED PAILORE {EXTERNATL, LEAKAGE OF ONE TREON COOLANT
LOOP) WILL CAUSE LOSS OF ALL VEHICLE COOLING AND MAY RESTULT IN LOSS OF
CREW/VEBICLE.
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SHUTTLE CRITICAL ITEMS LIZT = QRBITER
SURSYSTEM :ACTIVE THERMAL CONTROL IFMEA NQ 0&6-3 =0304 =] REV:Q8/23/°23

DISPOSITICN & RATIONALE: _
(A) DESIGN (B)TEST (C)INSFECTION (D)FAILURE AISTORY (Z)QPERATICNAL TSE

{A) DESIGN
THE HEAT EXCHANGER IS MADE FROM STAINLESS STEEL AND NICKEL BROWZIE
ALICYS, WHICH ARE CORROSION RESISTANT AND COMPATIBLE WITH. FREON 21 AMD
FRECN 114, AND CONTAINS MO MOVING FAATS SUATECT TO WEAR. THE FLOW
HEADERS ARE MACHINED FROM A SINGLE PIECE STAINLESI STEEL BAR. THE
EEADERS ARE WELDED T9 THE &ORE, WHIGH IS MADE QF STACKED PLATE-TIN
PARTING SHEETS (THICEKNESS = 0.008 INCH). OESIGN FROOF FRESSURE IS 1.
AND BURST PFRESSURE IS 2.0 TIMES MAXIMOM OPERATING PRESSURE.

(B) TEST
QUALIPICATION TEST ~ QUALIFIGATION TESTED POR 100 MISSION LIFE, THE HEI:
EXCHEANGER WAS SUBTECTED T4 A PROCF/RUPTURE TEST FOR QUALIFICATION.
DESIGN FRCOF I3 %7% PSIG AMND UNIT DID NOT RUPTURE UNTIL 2440 PSIG
(MAXIMUM SS% FREON 114 OPERATING PRESSURE IS 250 PSIA}. VIBRATION 785T:
AT 0.079 G2/MZ FOR 52 MIN/AXIS, SHOCK TESTED AT +/= 20 G EACH AXISY

ACCEPTANCE TEST ~ CLOSTURE BAR AND CORE STACK I3 LEAK TESTED BEFORE HEAZ:
ASSEMBLY I3 WELDED. HEAT EXCHANGER ASIEMBLY I3 LEAR TESTED CURING
ACCEPTANCE TESTING TO VERLIPY INTEGRITY OF COMPLETE COMPONENT.

OMRSD = PFCL'S ARE LPAK CHECKED PRIOR TO EALH PLIGHT. PFLUID USE
CONTROLLED TO SE=-E=0C71.

- [€) IHSPECTIION

RECEIVING INSFECTION _ .
RAW MATERTAL AND PURCHASED COMBCONENTS HEQUIREMENTS ARE VERIFIED EY
INSPECTION. PARTS PROTECTION IS VERIFIED BY INEPECTION.

CONTAMINATION CONTROL o

$YSTEMS FLUID ANALYSES FOR CONTAMINATION ARE VERIPIED BY INSPECTICN.
CONTAMINATION CONTROL PLAN IS VERIFIED BY INSFECTION. CONTAMINATIGN
CONTROL PROCESSTS AND CLEAN AREAS ARE VERIFIED BY INSPECTION.

ASEENELY/ INSTALLATION

MANUFACTURING, INSTALLATION, AND ASSEMBLY QPERATIONS ARE VERIFIED &Y
INSPECTION. SHEEYT METAL PARTS ARE INSPECTED AND YERIFIED AY INSPECTIONW.
SURFACE FINISHYS VERIPIED BY INSFECTION. DIMENSICNE VERIFIED EBY
INSFECTION.

CRITICAL PROCEZIES
WELDING 15 VERIFIED BY INSPECTION. ALL WILDS ARE STRESS RELIEVED AFTER
WELDING, VERIFIXED BY INSPECTION. BRAZING IS VERIFIXID BY INSPICTION.

NONDESTROCTIVE EVALDATION
BEEADER WELDS TQ THE TUBES ARE PENETRANT AND X=RAY INSPECTID. OTHER
WELDS (MOUNTING PADS AND MEADER WELDS TO THE CORES) ARE PENETRANT AND

10X MAGNIFICATION VISUALLY INSPECTED. BRAZES ARE VERIFIED BY PROGF anNn
LEAE TESTS.

06 -B8C-11%
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. SHUTTLE CRITICAL ITEMS LIST - ORBITER
SUBSYSTEM :ACTIVE THERMAL CONTROL TFMEA NO 06=3 =0104 =1 REV:08/29/85

TESTING '
INSPECTION VERIFIES THAT RESULTS OF ACCEPTANCE TESTING AND FLOWRATES ART

WITHIN SPECIFIED LIMTTS.

HANDLING/PACKAGING
HANDLING AND PACKAGING REQUIREMENTS VERIFIED AY INSPECTION.

(D) FAILDOFE HISTORY
HO TALLURY HISTORY.

(E] OPERATTONAL USE
SROUND CONTROLLER WILL IDENTIPY HARDWARE FATLORE, FPUMP IN PRESSURES

CONVERGE AND ACCUMULATOR QUANTITIES DIVERGE. BOTH LOOPS WILL OFERATT
NORMAILY. A LEAK IN EITHFR LOoCP WILL CAOSE LOSS OF BOTR LooPg,
THEREFORE, TEIZ FAILURE IS TREATED AS A LOSS OF ONE FREON LOOP. ENTRY A

NEXT PRIMARY LANDING 3ITE.
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